Introduction
Although the Eschmann tracheal tube Introducer (Smiths Medical, Ashford, UK) was once considered the gold standard for assisting intubation, concerns about cross-infection with multiple-use devices 1, 2 have led to an increasing reliance upon single-use alternatives. 3 The Frova intubating introducer (bougie) (Cook ® Medical, Bloomington, USA) is a commonly used example and has a high success rate for tracheal intubation in manikins. [4] [5] [6] There may be however increased potential for tissue trauma, suggested by both manikin studies 4, 5 and case reports in the literature. [7] [8] [9] [10] [11] [12] In common with airway exchange catheters, 13, 14 high-pressure source ventilation via the hollow lumen of the Frova intubating introducer may also lead to barotrauma. 15
Case report
A 49-year-old man with pancreatitis secondary to alcohol was admitted to the intensive care unit (ICU) with multiple organ failure. Although baseline tests of coagulation (prothrombin and activated partial thromboplastin times) were within normal ranges, he had thrombocytopenia. Following a platelet transfusion, which increased the platelet count from 18 to 26 × 10 9 /L, a wide-bore double-lumen haemofiltration catheter was inserted into the right internal jugular vein. Continuous veno-veno haemofiltration was then commenced without anticoagulation. Attempts to control the patient' s confusion and agitation with light sedation led to hypoxia despite airway manoeuvres to alleviate upper airway obstruction. Peripheral oxygen saturations fell to 76% with a PaO 2 measured at 6.3 kPa on 15 L/min oxygen via an oxygen mask with a reservoir bag. The decision was taken to perform a rapid sequence intubation and to initiate mechanical ventilation. Body mass index was 28 kg/m 2 and, following airway assessment, difficult intubation was not anticipated.
After three minutes of pre-oxygenation, peripheral oxygen saturations rose to 99%. Fentanyl 250 µg, propofol 40 mg and suxamethonium 100 mg were administered IV. Direct laryngoscopy revealed swollen laryngeal structures and dried encrusted blood. The glottic aperture was not identifiable, despite manipulation of the cricoid. A 14 Fr Frova intubating introducer was passed blindly into what was thought to be the patient' s trachea. The passage was smooth without clicks or hold-up, leading to suspicion that the introducer was in the oesophagus and it was therefore removed. The introducer was immediately advanced again without what the user perceived as excessive force, this time with clicks then hold-up at approximately 28 cm. A size 9 mm cuffed tracheal tube (Portex ® , Smiths Medical, Ashford, UK) was passed over the introducer to a length of 22 cm at the teeth. Successful tracheal
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After a further 10 minutes, oxygen saturations fell again, from 99% to 84%. Auscultation of the chest revealed reduced breath sounds on the right. An anteroposterior plain chest radiograph was performed (Figure 1) which demonstrated collapse of the right lung and an adequately positioned tracheal tube. Immediate flexible fibreoptic bronchoscopy revealed blood throughout the right bronchial tree with active haemorrhage. Suction improved ventilation to the right upper lobe. An intraluminal flap of tissue, lacerated from the wall of the intermediate bronchus, was noted to be causing ongoing obstruction to the right middle and inferior bronchi with a ball-valve effect (Figures 2a and 2b) . Further extensive suctioning of the right bronchial tree was performed. After transfusion of two further pools, the platelet count increased to 63 × 10 9 /L and the bleeding stopped.
The patient was paralysed and ventilated with a lung protective strategy. Oxygenation and radiographic appearances (Figure 3) improved significantly over the subsequent hours. In view of this, he was managed conservatively following advice from a thoracic surgeon at 12 hours. His trachea was extubated three days later. He was discharged from ICU after a further three days and from hospital after two weeks. The plain chest radiograph continued to improve (Figure 4) and he made a full recovery.
Discussion
Airway complications confer high mortality and morbidity in critically ill patients. 13 These patients are at particular risk of iatrogenic injury 16 and complications such as oesophageal intubation and failed rescue techniques are more common. 13 This case demonstrates several issues related to their management. Significant airway trauma can result from the use of airway adjuncts such as the Frova intubating introducer, 7-13 even when used with what the user perceives to be minimal force. Although it has a high success rate for tracheal intubation, 7 manikin studies have shown it to exert a greater force at its tip compared to the Eschmann tracheal tube introducer, 4,5 which may result in increased potential for tissue damage. 9,10 This is especially relevant when hold-up is used to detect tracheal placement, 7 which has led to the suggestion that it should only be sought in the absence of clicks. 7, 10 Iatrogenic airway trauma associated with bougies (type not clarified) and airway exchange catheters was recognised as a cause of morbidity in the 4th National Audit Project (NAP4) of the Royal College of Anaesthetists and Difficult Airway Society (DAS). 13 The NAP4 authors recommended that when using airway exchange catheters, the tip should not reach the carina (ie it should be inserted to a maximum distance of 26 cm at the lips) and when using bougies 'great care should be taken to avoid using excessive force.' 13 Concerns about cross-infection with multiple-use devices have led to an increasing use of single-use alternatives. 3 However, if the performance of single-use alternatives is inferior, there is clearly a balance to be struck between the risk to patients from cross-infection and the risk to patients from using substandard equipment. 17 The current recommendation from the Association of Anaesthetists of Great Britain and Ireland is that single-use devices are used where appropriate, with the balance of risk requiring 'local determination based on an assessment of patient safety, the available facilities and cost.' 3
Conclusion
As the use of disposable equipment grows, it is necessary to ensure that performance and safety profiles are properly benchmarked against established gold standards. It is also important that devices are used in a manner that minimises the risk of patient harm. The Frova intubating introducer is an effective device 4-7 and has obvious advantages in terms of infection control. However its potential to cause tissue damage, [8] [9] [10] [11] [12] particularly in association with hold-up, 7 is of concern. There must always be a willingness to adapt practice as traditional techniques may not translate to single-use equipment. However, as the Frova intubating introducer instructions for use state, it 'should not be advanced past the carina,' 18 it cannot be used when following the current DAS guidelines 19 for difficult tracheal intubation, in which using hold-up is a recommended technique.
